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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an objective 
lens which is composed of resin material capable of 
securing satisfactory performance to the change of a 
temperature under an environment In use and which can 
compose a finite conjugate optical system and an optical 
pickup device using such an objective lens. 
SOLUTION: In the optical pickup device 100, the 
constitution of an inexpensive and compact device is 
attained by composing the finite conjugate optical 
system with one resin made objective lens 160, and 
moreover the change of a spherical aberration on the 
axis caused by the change of a refractive index 
accompanied by a temperature fluctuation being a 
drawback of the resin made lens is controlled by 
correcting a changing quantity of the spherical 
aberration on the axis owing to the change of an 
environmental temperature in a base surface (the 
enveloping surface of a diffraction pattern) with respect 
to objective lens 1 60 and also by correcting the 




spherical aberration in the diffraction surface provided in at least one surface. 
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[0112] £i±x ^ . 3^mmi\^^<tm(Dmhi^^ 
x: (2 ot:'-'3 bt:) (^wsi^i^n ^m^isrmitmn. 
0 0 1) (I) ^6 0 (X:) 



= 0. 0 0 0 0 3 3^0. 0 0 0 5 



t^feO. fg*35i, 6, 2 4, 2 5, 3 0, 4 8tC|a 

^ntcmm.^mfc]^x\^^^tnmx^^o it^^^ii 

1 SA3/AT I >0. 0 0 0 5 

tti:^:it:ii^mh7b^Xi>^<7:>X\ li*Jll. 6, 2 4, 

2 5. 3 0, 4 8«CtSft^tt/cga#.^?KycUTl/^?'c^l/^r 

[0 113] rwT% ±mmmm3\:^ib^f)^^n^u>^:^ 



^^•l3(Dgfimi:^fc>e>^c^v>J:5(-»K?rBaMbyh 

[0 1 14] 0 7(1. i^si = 78 0nm. mmmsw^ 

1. 2 mm. ^P^O, d(Dt^(D^m^^mX^^o 
50 ^fflU>tttf:7ixrei5^^©«9efe< - i::dST*#S&?i^3i$^ 
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(6 5 0nm> 7 8 0nm) . S^iSSS® (0. 6m 
m. 1. 2 mm) (-*5V^TlRl^{c:i^>^7iJ^t4tg§:^t^ 

[0 115] o^fc, mQ^(D/l^^},^tt^X-i>. atH 
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^\Z.V±^ ^U>^XX^t^^^^ (650nm. 780n 
m) . (O. 6mm. 1. 2mm) tC*5V> 

[0116] (ISfe^ll 4 ) « 5 tc:*SIJ£^Jtc:;e)>;6^'5^i^ 
Ul^XiDl^l^X'f--^ . ia9tc:^13tJB:i 1 =6 5 0 n 
m. mi^lf«fe®*^f*^P>^»Ki^t 1-0. 6mm 
Tc^a^SlR.M0> 010 2 ^aga. 2 = 7 8 0 nm. 

[«5l 
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-1 a39147E«03 
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1.830772E-05 


P2 
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P3 
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8.0 
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-M0224QE-05 
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[ 0 1 1 7 ] m ytmn^mm^nft i^Xii^^wMom 
^0, 6. m2^mmmmmm^n}:L^\^x!i^^mm\=^m^ 

[0 1 1 8] ^fc. m&M4\Z:jrS^^Xlt^ I^SSM3C0>^ 
ttfcfc(^T$>f9. Jll = 650nm. tl = 0. 6mm 50 



So t^. ms^(DH\^mA'^^h(Dm^^mi^x:^^ . ^ 
[0 1 1 91 «6{c:, mmmi--4xm\^^itmmmu(D 
ime] 
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[01201013}!. ±IE(7>>rt^ WVXcO|l:ffiF!l 1 — 

i^;^:/y 5^:5' 1 2o^Siiu 1 7i^x^m^mQ 

^^U^mfX^^'Si^m^^itv'^:^^ 2 0 OcoS 
1 0^:^^LT^f#ISS^®2 2 0_t:{c>^7Kix h§: 

Onm£JlT-T?fcSr tif4L<. 5 0 0 nmJJilT"CS>-5 
i:Mf-»^bV\ rrr-fi. IIJS^!)1'-'3CD^U^X 20 
<7:>tiM\^^iy^X e 5 o nmt^u— if^SrfflWco 

[0 12 1] mm^m2 2oxmm\fyv\^x.^^m 

iyi$? 1 2 OT*S#*^tl. ixy C/KU :5?7/H^>^Xl 8 

0 cDg^S(^it5i*:-r^o i^. 0^(7)15 011. yir—^ 

[0 12 2] ^iei-^^C7)ff$^^'^d^>T. T^^ 30 
rrJi— 1 5 0{CJ:I9. ^%l-VXl6 0fi. ^OOTttt 

\z.mm.f^:}^{^\:i h ^ r t Xitmx$> 

sif^ft:u— tfi 1 it(Dmn^mt^mtu t^t^^m 



ii^ft:i^-if 1 1 lco^tm4''L^fc:as-r^^Tv^^^a:eT•fe 

t^(D\^mWm t (DSm^Vi-X. l O mm J: *9 ^f^^ < 4 
[0 12 3] 3EiC. 1 7 tlli6{^!|(^*t^U>Xcott 

[0124] la 1 4 fi. ±^(DM^^>'^<OmMM 1 
4S:ig«T#6^f5'>:^r'y:7^igB (2?taS2«iaiSg^^ 

\c:^^t^:6m^<Djf^m(D&i^7f^-tm.%mx^ z 

i^j4<^>^u>^XS:fflffl'f'5::i:dSa*LV\ 01 50 



4(03tt:'^:y^r:y:7lg®{C:ioV>T}l. H 1 
^S^-r-S*^. 1 ifi, if/ 

^^t^§g^^:=.vy h4 1 Oi^*5V^T)t^#ai5g3 0 143J: 

1 1 l;6^e>ffltt^*xfc3t^Ji. 7j>Di/^-iv2 3 1 ^iSiS 

L. 1 7 Ot^ctoT^^^tb. <miUly:Xie 

0{cX^mi<Dity'^ 2 0 0<7>mm&m2 l 0^:/^ 
bT<SmK®ffi2 2 OiC^Jt^ttSo 

[0 12 5] -^LT. mmmm2 2oxmn^'^yh\zL 

XK}^m^tiX^l.fzitM\^. I¥t5>ct^l/>'X1 6 
0. 1 7 OS::^^LT. if—J^y^y"}) y^ 1 9 Oi:M 
iSU :*jni/^A2 3 lTIH]^f^^^T>t^at8§3 0 iJi 

-^Aii^u 't<Diti:tjm^^m^^x. mi(r>ytf^ y^i:^ 2 

0 0{c|E&^tb7t1t®cDK^BiJ?m-^:d5# e»ix>5o 
[01261 3t<*ttJSS3 0 1 ±-ec^X7K-/ hco?^ 



'^h^:yi5^1^tii^m\ 2^7cT^^3l^— ^ l 5 0 {c 

[0 12 7] ii2co3tT'^:^^^s^-r^^. m2^^ 

mi^U-^l 1 2Ji. 9-V«lfctl^W^:=^i/ h4 2 
}C*3V>-C3tMtt}SS3 0 2:^<tt5^n^^ix2 3 2i:^^ 
y hfbU m2^ft:i— if 1 1 2;6^jbi±i5+^^/c^^ 
7}^a^^A2 3 2^i@iiib. 3t'&j5g^©r*fc^t:- 

Ax>^y i/^ 1 9 0T*S#t^^x. ^ibtc^^ 1 7 0. >et 

ife»U>-Xl 6 0S:^LTl|2(^)tx-f 2 0 0(D]gP>^ 

stg2 1 o^^i.xmm^m2 2 otc^Tt^tt^o 

[0 12 81 ^UT. lS«ffigfeS2 2 0T'W#t'2/h{^ 
i 0^^tbrSftL7^3t^(i. St«*^lx>'Xl 6 0 

:5lu^'9 1 7 o&gisu tf— Ay?.xy 1 9 0-es 

It^n. ^n>/^A2 3 2T*[ElSf^;rtr)t1^ttJ^3 0 2 
Ji--A«L. ^^7)a^;^«-^Srfflv^r. ^2^7-^;^^:^ 2 

0 OJc|5^^ttyhiS«coSg^ffil«:)ffi-^:5S#^btb^o 
[0 12 9] ^fc. M!:1^ty^3 0 2_hT-(0 ;^;K:y hcoM 

ikmt. ^mmti^^^itw^it^mmi^x^ ^m^m 

'^h9^yi^^0i^n\^\ :i<Dimiii\tm^\f^X21^7uri^ 
^Z2.:x— ^ 1 5 0(«::J: -a-^.. h'y y^>^i^(Dtci5t>\c 
^ffel/^-Xl 6 0^^tl]^ii:'5<fc5(C^^oTl/^'5o 
[0130] :*:^<0?g^ic:fcV>T. 2 

u--f^^^(Dmm(omm\c:jp5y^x\t.s m i t^jtr^-r 

^ 200 A 1 1 ytl^^m^^X^-^fMn^ 

t"'5^{c:*5tt6. >ei-feiuvXi 6 0t7:>^T-V;^i5^ftiJ<7>i£i> 

SSaP^^NAlirL. ||2(7)3txV;^^2 0 0S:iSS 
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A2i:Lfc^#. t 1< t 2>6>oNAl >NA2T*foo 

NA (1) ^0. 5 
-l/5^mo 1 ^-1/7 

^T?§ySi-riri:t{-. ±^Lyc<t5fc:. ^i^;S<it>^^ 

S2 0t:'-3ot:<7:)«fflrtTMg^'fbAT c c) 

lASAl/ATl^O. 0005A 

[0 13 1] 3E{-. Ia7^:LTfi^/>?iV^55^ :^loo^i: 10 

1 6 ocofSi:*'(o®;&s|H]5f^^t$r— v^^frU n^i^^y^^t 

-mt^tifcmoMm^^t lt. e o^o 20 

[0 13 3] JE{C. :^mM(7)mm(DWJ:mf\^mt LT 

fi. ^tT^-Y 2 0 0 (Dmrndm^m 220 tcAWf'Sjt 

3-o(^3t:^i::^>{t)t^tc:ioi/^T. «l^tt:u~f-'l 
>r^^ 2 0 0(;i>ctL;TW®^l2^*5i:r//^^cJ^S^ 

u mwM2(D^mw\y—fl 1 2}i^b(7:))t:^c^rtftij3t 

yh^^;SL. ^2C7)^T-V:^:i^ 2 0 0J;i>CtbT«ffiS: 

[0 13 4] rco<t5{-. moMm^^i:mf$rr^:it 

[0 13 5] fSi. m2(D^^^U—fll2t^h<D^1^ 40 

5 II 2 co^t^-V :^ ^ 2 0 0 (D^mt^t^ 2 2 0\Z. 

[01 3 6] [^1 3 (Dm 3 (D^^^ y ^ r y':/mm (2 3t 

[ 0 1 3 7 ] sii o^T-v 200 ^n^-r^m^. 
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(DmQ^^NA (1) . ^ffeU'VXl 6 OO^l jt*:{c 
*rr^ j^^fS^^m o 1 1 Lfct#{C. 
6 (1 7) 

5 (18) 
i-'S^f^ 1^>'X 16 0 (T^ttiS^ffiiDH^-fki^: A S A 1 

rms/^ C (1 9) 

9 0. l^'— A^y^y 1 2 O^^L. ^t.(c^»9i 

7 o^cJ:o■r«5?>^^. ^^u^-xi 6 o(cif9mi<^3t 

7^>f:J^:^^2 0 0(7>aiK»ffi2 1 0 ^rft^ LTit^lS®® 2 
2 OJC^^^tt-So 

[0 13 8] ^LT««IE®H2 2 0TlW«trty h(ci: 
?>^P^tVTKWLfc3t*:Ji. StJ«*I^U>^Xl 6 0. 

Jg^'P 1 7 O^SiilbT. tf— A>;:/y ^yr^ 1 2 OlCAM 

rr-e^^n. ^>y >'Ky:^/i-i/>xi 8 OTI^ 

^ 2 0 0{c«#|EgS:^tvfctS«c?:)K^Sl?)m-^:d^#^tL 
[0 13 9] 4fc. 3t1*tmS3 0 l±t?coX/K5/ htom 

"^h^y^mth^n^o rcoi^tii{^s-^i/^T2?fe7cT>5' 

^rrm^:^ 1 5 0:d5^ico^i*:i^— if 1 1 lii^h<r>% 
1 >f 2 0 0 CO^S 2 2 0 _bicji$^-r 5 

J:5J->»*^i-':/Xi 6 0^^^ii:^t*{c. 

[0 14 0] m2(D^y' ^ ^n^^^fz.^<r)m2^ 
[0 14 1] M2^f$u-if 1 1 2:d^^>ai*f^tb7c3t 

^fi. tJ^o A 2 3 0 ^-^iS^^trfc-S If 

— i^yc.:/y y^ 1 9 OT^Stt^tt. If— A;:^:/y y^ 1 

2 O^Si^U ^?>J-^»9 17 0. 6 0^ 

LT» 2 co^t^V ^ iJ^ 2 0 0(OS^SS2 1 0^:^^L 
Tff«IE®H2 2 0{c*3t^ix^o 

[0 14 2] ^LT. mmm^2 2oxmn^''y h\c 
^^^m^tixmii.fcytm'^. su^>(t^u>'Xi 6 

0. )K*9 1 7 0. fcf— A>^>^y y^ 1 2 OSr^U tf 
— A>^:7'y 5/^$^ 1 9 OT-Stt^tV> >^ai>'^A2 3 O-e 
lH]^f^nT^1^ai§§3 0 2±-^AMb. ^com;^ft^^ 
fllV^r. ®23tT-V;^i5'2 0 0}cSE@:^ttfc:tt«<7)K^ 
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[0 14 31 ymtimSO 2±X-(D:^^iy h(Dm 

^h9 >^^ai^m\ 2 5^7cr:^^^^— ^ 1 5 O^C 



[0144] 016 \Z.7y^'rmA<D'm^<Dfm\^t^t^^% 

if 1 1 1^:. m2(Dytf^>^i^w^(Dm2mBx- 

-h^^mw-y^-^i 1 2^^^LTv>>5o 
[0 14 51 -&'rmi<r>%y-'^:^^^^^^^m^^ m 

)t*Jl. jSi^^i^-if 1 11.11 2;5>?.(7)ait+5t(7) 
^t-a-iS^^T'fo^ tr— :y i 9 O SrSiaU tf 
—J:^:^':f]) 1 20. SrSifib. iK*? l 7(c:J:o-C^ 
ett> e 0\cXK^mi<D^v'^ 2 0 0 

(7mmmL2 1 o^^\^xmmdMm2 2 oim^^n 

[0 14 61 ^LT. iS«l5®®2 2 0-eff«tf:y h(C 

i:>9^1i$;rtT^L/c)t:^fi. S^t/^j^u^-Xi 6 
0. 1 7^^LT. tr— -/^ 1 2 OiCA 

ttu rr-esWbTixy >'Ky:*/n-'>'Xi 8 0(c<t 

[0 14 71 ^it. mkOmS 0 0±X(O:^:^y h<Dm 

m^^t. &mmu^x^^mmt^^t\^i^x. ^m^ti\ 

■^h'7y^mmt:n^o :i(Dmti^\cm-^\^^X 2d^7uT ^ 

"M^m 1 X ^ 2 0 0 t7>|SS^S 2 2 0 

'6J:5{c>^fei->-Xi 6 0^^®i^ii:^t*{c. ^ft: 
if 111 ;6^^(^>5t^§rm^cD h ^ y^lcmMrT^ X 

0 16 0 ^^m^'^^o 

[0 14 8] m2<D^v'^:^^^w±~r^m^^ %2^ 

^ft:u^-if 1 1 2;6^e>l::'-A^tBMU tHW^tt^c^t^ 

Ji. 3t^iK^©T-fc6if-A>^:/y i 9 OT-Stt^ 

tt. ±IESl^^{*l 1 l;&>?>(7)3t*:ilHl^. tf— 
-^V y^ 1 9 0. fgl^ 1 7. >^fel/>^Xl 6 O^^LT 
^2(7>^X>f 2 0 0(7)Sg8SS2 1 O^lftL^Xm^ 

IE»S2 2 0^c*)t^^^'5o 

[0 14 9] -eUT. \nmtm^2 2 OXmn^'y h\C 
XK^mm^tlX^l.fz.i/tM\^. WtJ^^miU^'Xl 6 

0. 1 7. fc*— A>^:/y 5/^ 1 9 0. v-y^-Ky:?!; 

/H/>'Xl 8 0 Sr^LT. 3t1^tti^3 0 0 Ji--A#+ 

^(Dmtjm^^m^^^x. m2(D%y'^y^i7 2oo\z.tm^ 
[0 15 01 y^KD^y'^y^^a^^m^hmm. tft 

«ll±i^3 0 0±Tco;^7K^> V(D^^mt. tefi^fWca: 



10 



20 



30 



40 



2001-283459 

42 

[01511 01 7\ZL7f^tm^(D'm&(Dm'm(0%\fy^ 

Tyy^mm (2^miiktmi^^y h^^yl 

Tfi. ISl3taStLT(D^l^^<*:u-if 1 1 1. ^2 
^mtl.X<Dm2^t^U-^l 1 2. ^^ttiiS3 0. 
:^^^^'y M.2 3 Ot^U—f/^tij^m^^y h 4 3 0 
t L.X^^y Ht^thX\^>^o 

[0152] mi c^3tr-v srw^-r^©^. m 1 ^ 

— if 1 1 l;5>e>aiM$nfc^^fl. 7}^a^/9A2 
3 OSrSiau 1 7 0(cJ:oT«5ibtb. *W 

U^^Xl 6 Oiilcf^mi^O^tx-f 2 OOCOaPJStR 
2 1 0 LTiS^Sg^ffi 2 2 0{C*^$^x6o 
[0 15 31 ^LT. m«|E®®2 2 0TJS«t:''^/h(C 
<J:«?^P^ttT^byt)t^ti. ?ft;5^ife|U>'Xl 6 
0^ MtK^ 1 7 0S:SilU 4^cri/^A2 3 0-CIiI^f$i^ 
r^^^{±S^3 0 0±--A*fU -^^7)t^;^Jft#^fflv^T. 

» 1 )t7^-< 2 0 0 \cmm^titzmwi(Dm^m^^m^ 

[0 15 4] ^7t. 3t^^UJS§3 0 0±X(Dy.:^y hCDj^ 

^mt. ^mmti^x^yta^it^^itii^x. ^mikoi 

^h'yy^mtiii:n\^\ 29i7€T^^=2.:^—^ 1 5 0\c 



50 



[0 15 51 »2C03tx^;^^§:?¥*-r'5^. ^2^ 
^f*:u-if 1 1 2:d^e>aift^tl.fc3t*fi. 7}>ai/9A2 

3 0 ^Sii LT (5{^W3t:*:i ^ e>{-^ ^9 1 7 

0. *rfejV->^Xl 6 0§r:frUTm2CD^X'Y;^iJ^ 2 0 0 

(ommmR 2 1 0 s:^ Lxttaisas 220 tc^jt ^ 

-So 

[0 15 6] ^LT. ltffilEg^®2 2 OX\^\i^y h{C 

X^^m^ivXl^l.ti^{^. HtJ^>etife)U>'Xi 6 

0. 1 7 OSrSilU ^Di5^^A2 3 0-C[iI*f^tV 
r^1^ai^3 0 0 Ji-^AWU ^(7)m;^f5-^$rfflV^T. 

[0 15 7] */c. ym^^3 0 0AiX(Dys7^y h(Dm 

^mt. i^mma^x^^mmt^^mi^x. ^mMm 
n^u^xi 6 o^^sij^ii^o 

[01581018 t^l^-rme (7:>3efe£7)fl^^{C;6^;6^-5^ 

t«'o,^rty:?^«e (2ym2ifkm?^i^^y h^^y^ 

{c*5U^Tfi. mi^aii: LT(Dmi^f*i-'--if 1 1 

1. m2ytmt LTc7)m2^f2^l/— if 1 12. mi (7) 
3t^^t±tgS3 0 1. m2(D^miti^30 2. 3}sai/^A2 
3 0 t-— if /<^imSg«ffi^^ 2/ h 4 3 0 t {.X^==^y 

hit^nx\^^^. 

[0159] mi (o>ft'T^ ^w^ir^m^. m 1 ^ 

^fl:u-if 1 1 l:d^?>mW$nfc)t^H. 7^^D>/9A2 
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[0 16 0] ^LT. fS«IE®:Si2 2 0-Cffiaitf^;/h(C 

0. 1 7 OSrigiaL. Tj^n^/^i^ 2 3 0 cox^ 
ffi!|(OST*lEl»f^ix. ^1 <^^tMi-mbfc?t«iaiSS3 0 

[01611 ^«ltl*gS3 0 l±'X<D:^^iy h(Dl^ 

^h'y^y^^ltii:n^\ 2t^7t:r ^ i 5 0 

[0 16 2] ^2(7)^T-V:^i5^^S^-r'5#^. ^2^ 
if 1 1 2i)^hm^^nt:i%-m^. 7^;n>/9A2 

Xl 6 0^^\^X%2(D^ ^ 2 0 0(DSig&ffi2 

1 0Sr^b-Cff«l2®S2 2 0^c*3t$^^^o 

[0 16 3] -^LT. mmmt^2 2 0T*tf«fc":y hiC 
0. 1 7 O^igigb. >}^ni/^A2 3 0(^>X'<:^iJ' 

{RKoffir-iHjtFf ^ tvTis 2 co^^(c*r^s bfc3t^^tas 3 0 

2 0 Ot^^^tbfctf^tO^^HtJft-^jJi^Wejtt^o 
[0 16 4] Sfc. )t«^Hi8g3 0 2±-T?<0;?^3K5' 

»^u:xXi 6 0^«^Sj^i^^)o 

[0165] 1 9 7 co^(?:>?f^^(;i>6^^^>5^ 

Tfi. ^l)tagi:LTc^^l¥«^W"!f 1 1 l;5^?>tti 

1 2o^aiib. 1 7^cior^^t^. >?tfe 

l/>Xl 6JCct »9^1C03tx>f ^^^iJ' 2 0<Dm^MSL2 1 
t:^Lri^SB@S2 2ic:*)t$:n§o 40 
[0 1 6 6 J •ebTWffife^S2 2-et9#b^ty 
^la^i^TS»tbfc^^l. St/*f^l^>'Xl 6. 

l7S:SiabT. bf— 5^:5^1 2(;iAStU 
T-SM$ tt. y >- K y 18 0 T-#^.^.itX^:d5 

-^x.?>n. [LQl/^-XS 0S::^bT^j^tB^3 0 1±--A 
t+U ^^OUi;^^t-^S:fflv^T. » 1 (7>^xV 2 0 

[0 16 7] ^fc. ^^^I±S§|3 0 l±TcD>;7Kty hOff^ 
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^rLCJi-iJ^ (:^|g?)^) ;dS^l(Oi|^<*ix— tFi i i;5^e> 

(o%-^^m 1 5t7^^ X 2 0 (ofE^E 2 2 jit^^^-r-s 

Jz^^Jc^^u^-Xi 6§:1^I!j^-fr^i:#(^. ^f^^i/— 
1f 1 1 1 ;5>?5<^3t:^&0f^co Vy yi^ \z.1^m.ir^ 

[0 16 8] ^2^i*U— *f 1 1 2;5^?5aitt^^/ctf 

— Aji. %^^^mx:^^\f—J>^^-:f]} l 2 OSrS 

ytv-u:^^ 2 o(7mmm^2 1 §:^bTm^iE^S2 2 
[0 16 9] ^bT. mm^m2 2xim^^y h\cx 

«9^il^^^rSWbfc3t*fl. WtJ^^fifeuvXi 6. 
^17^ \f—M.:^:fl)y^l2 0Xj5,lti^tl. v-y^^K 
y:;^/n^>^Xi 8 0-e#^,^'it5lM:d5^;i?>ix> Cflu^^Xs 
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